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The purpose of the present study was to determine the effect of-a strenuous endurance and sprint-training program on the slow-and fast-twitch fiber composition and myosin ATPase activity of rat gastrocnemius muscle.
MATERIALS AND METHODS
Thirty male Sprague-Dawley rats, with initial body weights ranging from 175 to 200 g, were used in the experiment.
The animals were housed, fed, and maintained under environmental conditions as previously described (5). The rats were arbitrarily assigned to either a control, endurance, or sprint group. Animals in the exercise groups were trained in motor-driven wheels by progressively increasing the distance run during daily sessions (5 days/ week). The training period was 11 weeks in duration. The endurance group improved until they were running continuously for 1 hr at 28.4 m/min during each session. The sprint group alternated 30-set sprints with 30-set rest periods. At the completion of training this group was sprinting 18 times at a speed of 80.4 m/min. The animals were sacrificed by decapitation at least 24 hr after their final exercise session and both gastrocnemius muscles were removed immediately.
One gastrocnemius was minced, weighed, and placed into an ice-cold glass tissue homogenizer.
Myosin B was isolated and assayed according to the procedures of Furukawa and Peter (4). The final reaction medium contained 20 mM Tris-maleate buffer (pH 6.8 and 9.4), 600 mM KCl, 10 mM CaCl2, 1.0 mM ATP, and 0.1 mg of myosin B per milliliter in a final volume of 4.0 ml. The protein concentration of the myosin B fraction was determined by the method of Lowry et al. (10). The reaction was initiated with the addition of ATP and stopped after 20 min with 1 .O ml of 10 % trichloroacetic acid. The activity of the enzyme was determined by measuring the amount of inorganic phosphate (Pi) liberated (14). The fiber composition of the axial portion of the lateral and outer portion of the medial gastrocnemius was determined histochemically in the contralateral gastrocnemius. These samples were placed on specimen holders in OCT embedding medium (Ames Tissue-Tek) and frozen in isopentane cooled in liquid nitrogen.
Cross sections 10 ,U thick were cut in a cryostat at -25 C and stained for myosin ATPase at pH 9.4 (12). Photographs were taken of the BAGBY, SEMBROWICH, AND GOLLNICK animals. This is further evidence for the lack of change from ST to FT fibers due to training. This agrees with several previous studies (2, 3).
The magnitude of the change in myosin ATPase that could occur from the conversion of the ST to FT fibers can be calculated from existing ATPase data. At pH 9.4 the ATPase activity of myosin appears to be 0.11 and 0.34 PM Pi per mg min -l for ST and FT fibers, respectively (1). Based on the fiber composition of the gastrocnemius muscle examined in this study (92 %, 8 %), the calculated ATPase activity would be 0.30 PM Pi per mg min-l.
This concurs favorably with the biochemical assay done at pH 9.4 ( Table  1) . The conversion of all ST to FT fibers could produce at most a 10 % increase in myosin ATPase activity.
The biochemical and histochemical data of this investigation imply that the myosin within the gastrocnemius muscle of the rat is not altered by physical training.
Furthermore, the small percentage of ST fibers in the gastrocnemius muscle could account for only a small change in myosin ATPase activity were they all to change from ST to FT fibers. Recei 
